The Czochralski technique has induced technological revolution in the electronic industry. It has also been widely used in the fundamental research area, as it allows obtaining high-quality single crystals of large variety of binary, ternary and multinary compounds. The unique tetra-arc Czochralski furnace installed at the Institute of Low Temperature and Structure Research, Polish Academy of Sciences in Wrocªaw, described in detail in the article, has been used to prepare a large number of single crystals of various Ce-and U-based intermetallic phases. Their excellent quality has facilitated advanced investigations of their anisotropic, often highly unusual physical properties.
Introduction
The Czochralski technique of crystal growth, named after distinguished Polish chemist Jan Czochralski, who invented his method in 1916 while investigating the crystallization rates of metals, is extensively used in semiconductor industry mainly for the purpose of obtaining large single crystals of silicon with low density of defects. Application of the technique has induced technological revolution in electronics, as it became the foundation in manufacturing microprocessors. Owing to that, since semiconductor integrated circuits are relatively cheap and easily available, advanced electronic devices are nowadays in common usage.
As a well-developed method of crystal growth, the Czochralski process is also important and widely employed in the fundamental research area. It is essential to investigate new materials on excellent quality single crystals. Though growing them is often quite a dicult task, the precise knowledge on anisotropic properties of the systems studied is invaluable. The Czochralski technique allows obtaining single crystals of large variety of compounds like borides, carbides, oxides, halides, salts, or intermetallic phases.
Since its discovery, the Czochralski method has been vastly developed. Scientists must have handled a lot of technical problems, associated e.g. with its adaptation to various types of materials. At present, dierent variants of the Czochralski furnaces are in common use. Setups utilized in scientic laboratories dier from each other primarily as regards the approach to heating and melting of starting materials. High-frequency electric induction heaters or resistance heaters are most widespread. However, their fundamental disadvantage is the presence of * corresponding author; e-mail: m.szlawska@int.pan.wroc.pl a hot crucible. Sometimes, it is dicult to avoid contamination of the melt with crucible material, especially if the grown material has a high melting point. Some eorts were made to overcome this problem [1, 2] . In 1968, Reed and Pollard [3] designed a cold-hearth tri-arc--melting furnace. In their approach, polycrystalline sample was melted by three electric arcs (to ensure uniform heating), which were ignited between tungsten cathodes and the sample placed on a water-cooled copper anode.
Since thermal contact between the hearth and the sample was poor, the sample was molten, while the anode 
Tetra-arc furnace design
The tetra-arc furnace installed at the Institute of Low Temperature and Structure Research is presented in On the left to the furnace chamber (see Fig. 1 ), there is located the main control panel of the furnace, used for setting appropriate values of growth parameters, such as rate of pulling, speed of hearth and seed rotations, and intensity of electrical current engaged in the particular arcs. The pulling process can be observed through three side windows of the chamber, which are properly screened to protect eyes from intense ultraviolet radiation of the arcs. Moreover, the entire process is displayed on a TV monitor equipped with a CCD camera that looks inside the chamber.
Crystal growth process
To grow a single crystal of a given compound the crucible is lled with 57 g of starting material in the form of elemental constituents weighted in appropriate ratios.
Alternatively, a pre-melted polycrystalline button with the proper composition can be used. If a seed crystal is available it is mounted on the bottom of substrate rod. Then, the chamber is evacuated to pressure of about 5 × 10 −6 Tr and lled with ultra-pure argon almost up to atmospheric pressure. Subsequently, the arcs are ignited one by one to melt rst the getter and after a while the starting material. After some time needed to homogenize the hot melt, a sharpened tip of tungsten-made substrate rod is shortly dipped into it, and then pulled up quickly to form a neck in the so-nucleated crystal. This procedure is applied to avoid synthesizing polycrystalline material. In the next step, the diameter of the crystal being grown is gradually increased up to the required value by adjusting the pulling speed and lowering the melt temperature, realized through decreasing the intensities of arcs current.
Optionally, the axial rotation of the substrate rod can be However, only the most recent reinvestigation carried out on oriented single crystals of UNiSi 2 has provided an unambiguous proof for extremely anisotropic behavior of this compound.
As can be inferred from Fig. 4 , in the ferromagnetically ordered state, the magnetization measured along the c-axis, σ c , is distinctly larger than that taken along the b-and a-axes, σ b and σ a , respectively. The huge magnetic anisotropy is reected in the ratios σ c /σ b ≈ 50 For the sake of clarity, the magnetization data obtained for the a-and b-axes were multiplied by a factor of 2 and 10, respectively. 
